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METEOROLOGY 
 
A moderately strong El Ni ño weather pattern was likely the main reason for the series of 
storms that moved across Arizona during the January 17 ð 22 period.  At t his time of year 
the jet stream (area of strongest winds aloft) statistically tracks across the central 
Pacific and as it approaches the west coast moves northeast toward the Pacific 
Northwest.  But during this series of events, due to the El Niño, the jet stream was 
located much farther south ð crossing California and Arizona. 
 
This was important as storms typically follow the jet stream; so they too tracked much 
further south, result ing in a long fetch of moisture moving  across the Pacific into 
California and Arizona.  
 
The first storm of consequence took place Tuesday, January 19 and resulted in an 
average of about an inch of rain across Maricopa County.  Runoff from this storm was 
minimal due to rather low antecedent  moisture in the soils.  
 
The next rain event developed Wednesday night.  At least two fast moving weather 
disturbances moved through central Arizona , with the event lasting through Thursday 
night.  The heaviest rain during this period was ahead and with a cold  front that 
marched across central Arizona  Thursday. 
 
Due to the combination of a wet atmosphere, strong dynamics, and ground that had 
become close to saturated due to the previous storm, heavy rain during this period 
quickly resulted in runoff/flooding.  As a side note there were also strong gusty winds 
late Thursday ð locally to over 60 mph.  
 
The bulk of the storm moved off to the east during the night Thursday. There were 
lingering showers Friday, mainly due to residual moisture and daytime heating, but no 
additional or new flooding of consequence.  
 

 

FIGURE 1 

GOES-10 visible 
satellite photo of the 
eastern Pacific on Jan. 
21, 2010 at 21:00 UTC 
(2:00 PM MST).  Note 
the connection to 
moisture all the way 
down to Hawaii, and 
the cumulus clouds 
behind the front 
indicating very cold 

air.  
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Figure 2  above shows a line of severe thunderstorms associated with the passage of a cold front 
at approximately 9:00 PM MST on 01/21/2010.  Near this time, the Durango Complex weather 
station recorded a peak wind gust of 32 mph and barometric pressure of 995 m illi bars (29.39 
in/Hg).  

 

 
Table I ð Peak Wind Gusts Recorded by Maricopa County Weather Stations 

on the evening of Jan. 21, 2010  
 

Station Name Location Peak Gust (mph) 
Bartlett Lake  NE Maricopa County 44 

Carefree Ranch NE Maricopa County 35 

Durango Complex Central Maricopa County 32 

Gila Bend Landfill  SW Maricopa County 37 

Horsethief Basin Southern Yavapai County 63 

Lake Pleasant North -Central Maricopa Co. 43 

Mobile South-Central Maricopa Co. 37 

Rackensack Canyon NE Maricopa County 72 

South Mtn. Park Central Maricopa County 31 
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PRECIPITATION 
 
Summary Statistics:  
 
Total FCDMC Automated Rain Gages Installed: 306 
Number of Rain Gages which failed to operate during the storms: 7  
Overall Percent Operational Automated Rain Gages for the Month: 98.8% 
 
For the month of Jan uary 2010, 
  

Number of gages recording more than:  
10 inches of precipitation  -------------  4 
8 inches -------------------------------- - 10 
7 inches -------------------------------- - 14 
6 inches -------------------------------- - 23 
5 inches -------------------------------- - 61 
4 inches -------------------------------  108 
3 inches -------------------------------  198 

 

 
 
This 5-day rainfall  forecast was issued by the National Weather Serviceõs 
Hydrometeoro logical Prediction Center on January 17 th at 3:35 PM MST for the period 
Sunday Jan. 17th 5:00 PM MST through Friday Jan. 22nd 5:00 PM MST.  It was reasonably 
accurate, and alerted many emer gency responders and the media as to the severity of 
expected rainfall in the coming week.  

FIGURE 3 
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Figure 4  above was created with  ESRI ARCMap® using 48-hour rainfal l totals from FCDMC ALERT 
gages and the ònearest neighboró method to interpolate amounts between the gages.  The 
amounts illustrate the effects of orographic lifting in this area of the State where storms moving 
generally west to e ast will drop larger amounts of precipitation as they move upslope.  
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RAINFALL  STATISTICS  AROUND  THE  COUNTY 
 
 

 
 
 
Rainfall amounts for all operational stations during this event are listed in Appendix A.  
These summaries include 6-hour period totals for January 18 th through the 23 rd, plus the 
peak 6-hour, 12-hour, 1-day, 2-day and 4-day intensities for each gage.  These  durations 
were chosen because they coincide with th ose provided in NOAA Atlas 14.  Each column 
begins with a hyperlink to the gageõs history document which includes location 
information  and other meta data . 
 
In Figure 5 above, eight gages are chosen for detailed frequency analysis.  These were 
chosen both to cover many areas of the County, and because they also collected data in 
January of 1993 ð the last òreally bigó general rainfall event in the ALERT system record.  
In Tables II-IX below, peak rainfall amounts for durations of 6 -hours to 7-days were 
calculated for this storm, and for the month of January 1993.  Return periods in the 
form of Annual Exceedance Probability were interpolated for the Jan. 2010 durations. 
 
We see from the tables that amounts f or this storm were generally greater than those 
from 1993 in all cases but one ð Dreamy Draw Dam in east-central Phoenix.  However, 
only two of the eight stations show truly impressive return periods: Gladden in the 
northwest County was greater than 80 yea rs for durations of 1 -4 days, and Cooks Mesa in 
the northeast County was greater than 500 years, also for durations of 1 -4 days.  Here 
again, orographic lifting is responsible for the larger rainfall amounts.  
 
  

1) Vulture 
Mine Rd. 
5260 

2) Gladden 
5170 

3) Saddleback 
FRS 5110 

4) Sand Tank 
Wash 6940 

5) Queen Cr. 
Rd. 6610 

6) Dreamy 
Draw Dam 
4800 

7) New River 
Dam 5610 

8) Cooks Mesa 
5640 

Figure 5 

1 2 

3 

4 

5 

6 

7 

8 
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Table II below is the NOAA Atlas 14 Point Precipitation Frequency Estimate Table at the 
latitude/longitude of the Vulture Mine Road rain gage (5260).  The red row list s the 
recorded rainfall intensitie s from 01/18 -23/2010.  The blue row is the interpolated 
return period in years for each duration.  AEP is òAnnual Exceedance Probabilityó.  The 
black row shows a comparison to the rain intensities  recorded for each duratio n in 
January of 1993. 
 
 

TABLE II - Precipitation Frequency Estimates (inches)  for Vulture Mine Rd. # 5260  

AEP 
(1-

in-Y) 

5 
min  

10 
min  

15 
min  

30 
min  

60 
min  

120 
min  

3 
hr  

6 
hr  

12 
hr  

24 
hr  

48 
hr  

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

 

2 0.29 0.43 0.54 0.73 0.90 1.00 1.06 1.27 1.50 1.75 1.83 2.15 2.44 2.69 3.35 3.90 4.59 5.15  

5 0.42 0.64 0.79 1.07 1.32 1.46 1.51 1.77 2.06 2.42 2.56 2.98 3.37 3.72 4.60 5.37 6.36 7.12  

10 0.51 0.77 0.96 1.29 1.60 1.76 1.83 2.11 2.44 2.88 3.06 3.55 4.02 4.42 5.40 6.32 7.51 8.39  

25 0.63 0.95 1.18 1.59 1.97 2.16 2.25 2.57 2.94 3.50 3.72 4.30 4.84 5.31 6.38 7.51 8.93 9.93  

50 0.71 1.08 1.34 1.81 2.24 2.47 2.59 2.92 3.33 3.97 4.22 4.87 5.48 5.99 7.08 8.36 9.97 11.05  

100 0.80 1.21 1.50 2.03 2.51 2.78 2.93 3.29 3.71 4.47 4.74 5.46 6.12 6.68 7.76 9.20 10.99 12.12  

200 0.89 1.35 1.67 2.25 2.78 3.09 3.30 3.66 4.11 4.97 5.27 6.06 6.78 7.38 8.42 10.02 11.99 13.17  

500 1.00 1.52 1.89 2.54 3.15 3.51 3.80 4.19 4.64 5.66 5.98 6.89 7.67 8.31 9.27 11.07 13.29 14.52  

1000  1.09 1.66 2.05 2.76 3.42 3.84 4.21 4.60 5.05 6.21 6.55 7.54 8.36 9.04 9.90 11.86 14.26 15.52  

Jan. 18 - 23, 2010 Ą    1.42 2.40 3.66 4.02 5.08 5.08       

AEP Yea rs      3 9 32 38 64 32       

Jan. 06 - 18, 1993 Ą    0.98 0.98 0.98 1.22 1.54 2.80       

 
 
 

 
 
 
  

FIGURE 6 

http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5260.pdf
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Table III below is the NOAA Atlas 14 Point Precipitation Frequency Estimate Table at the 
latitude/longitude of the Gladden rain gage (5170).  The red row lists the recorded 
rainfall intensitie s from 01/ 18-23/2010.  The blue row is the interpolated return period 
in years for each duration.  AEP is òAnnual Exceedance Probabilityó.  The black row 
shows a comparison to the rain intensities  recorded for each duration in Jan . of 1993. 
 

TABLE III - Precipitation Frequency Estimates (inches)  for Gladden # 5170  

AEP 
(1-

in-Y) 

5 
min  

10 
min  

15 
min  

30 
min  

60 
min  

120 
min  

3 
hr  

6 
hr  

12 
hr  

24 
hr  

48 
hr  

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

 

2 0.24 0.37 0.46 0.62 0.77 0.84 0.91 1.15 1.42 1.59 1.60 1.86 2.10 2.29 2.79 3.21 3.74 4.12  

5 0.37 0.56 0.69 0.93 1.15 1.25 1.35 1.68 2.06 2.33 2.35 2.68 3.02 3.31 4.05 4.67 5.49 6.05  

10 0.45 0.68 0.84 1.13 1.40 1.55 1.66 2.07 2.52 2.85 2.87 3.24 3.65 4.02 4.89 5.62 6.64 7.32  

25 0.55 0.83 1.03 1.39 1.72 1.93 2.10 2.59 3.15 3.54 3.57 3.99 4.47 4.95 5.96 6.83 8.11 8.92  

50 0.61 0.93 1.16 1.56 1.93 2.23 2.45 3.00 3.63 4.08 4.13 4.56 5.09 5.66 6.76 7.72 9.20 10.09  

100 0.69 1.04 1.29 1.74 2.16 2.54 2.82 3.45 4.14 4.65 4.69 5.15 5.73 6.39 7.57 8.61 10.28 11.27  

200 0.75 1.14 1.42 1.91 2.36 2.86 3.22 3.92 4.67 5.24 5.30 5.76 6.39 7.14 8.39 9.49 11.37 12.43  

500 0.84 1.27 1.58 2.12 2.63 3.29 3.80 4.59 5.43 6.07 6.13 6.59 7.28 8.17 9.48 10.65 12.81 13.97  

1000  0.90 1.37 1.70 2.29 2.83 3.63 4.27 5.15 6.04 6.74 6.81 7.25 7.97 8.97 10.33 11.53 13.91 15.15  

Jan. 18 - 23, 2010 Ą    2.91 3.78 4.49 4.61 5.16 5.16       

AEP Yea rs      43 61 82 91 101 54       

Jan. 06 - 18, 1993 Ą    0.39 0.55 0.71 0.75 1.22 1.69       

 
 
 

 
 
  

FIGURE 7 

http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5170.pdf
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Table IV below is the NOAA Atlas 14 Point Precipitation Frequency Estimate Table at the 
latitude/longitude of the Saddleback FRS rain gage (5110).  The red row lists the 
recorded rainfall intensitie s from 01/18 -23/2010.  The blue row is the interpolated 
return period in years for each duration.  AEP is òAnnual Exceedance Probabilityó.  The 
black row shows a comparison to the rain intensitie s recorded for each duration in 
January of 1993. 
 

TABLE IV - Precipitation Frequency Estimates (inches)  for Saddleback FRS # 5110  

AEP 
(1-

in-Y) 

5 
min  

10 
min  

15 
min  

30 
min  

60 
min  

120 
min  

3 
hr  

6 
hr  

12 
hr  

24 
hr  

48 
hr  

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

 

2 0.26 0.39 0.49 0.65 0.81 0.90 0.95 1.10 1.22 1.29 1.37 1.55 1.73 1.88 2.17 2.51 2.88 3.13  

5 0.38 0.58 0.72 0.97 1.21 1.33 1.39 1.59 1.76 1.89 1.99 2.26 2.51 2.74 3.18 3.68 4.24 4.61  

10 0.47 0.71 0.88 1.19 1.47 1.64 1.72 1.94 2.14 2.30 2.42 2.75 3.06 3.35 3.87 4.45 5.14 5.59  

25 0.57 0.87 1.08 1.45 1.80 2.05 2.15 2.42 2.65 2.87 2.98 3.41 3.77 4.15 4.74 5.43 6.28 6.82  

50 0.65 0.98 1.22 1.64 2.03 2.36 2.51 2.79 3.04 3.31 3.41 3.92 4.33 4.77 5.41 6.17 7.13 7.72  

100 0.72 1.10 1.36 1.83 2.27 2.68 2.88 3.19 3.45 3.76 3.86 4.45 4.90 5.42 6.09 6.90 7.97 8.63  

200 0.79 1.21 1.50 2.02 2.50 3.01 3.28 3.61 3.88 4.24 4.32 5.01 5.49 6.08 6.77 7.63 8.80 9.51  

500 0.89 1.35 1.68 2.26 2.79 3.47 3.86 4.22 4.49 4.91 4.95 5.78 6.31 7.01 7.70 8.60 9.91 10.68  

1000  0.96 1.46 1.81 2.44 3.01 3.83 4.33 4.72 4.99 5.45 5.50 6.40 6.96 7.74 8.41 9.34 10.74 11.56  

Jan. 18 - 23, 2010 Ą    0.94 1.38 2.13 2.40 2.83 2.83       

AEP Yea rs      <2 3 8 10 11 8       

Jan. 06 - 18, 1993 Ą    0.47 0.59 0.75 1.10 1.61 2.05       

 
 
 

 
 
  

FIGURE 8 

http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/5110.pdf
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Table V below is the NOAA Atlas 14 Point Precipitation Frequency Estimate Table at the 
latitude/longitude of the Sand Tank Wash rain gage (6940).  The red row lists the 
recorded rainfall intensitie s from 01/18 -23/2010.  The blue row is the interpolated 
return period in years for each duration.  AEP is òAnnual Exceedance Probabilityó.  The 
black row shows a comparison to the rain intensitie s recorded for each duration in 
January of 1993. 

 

TABLE V - Precipitation Frequency Estimates (inches)  for Sand Tank Wash # 6940  

AEP 
(1-

in-Y) 

5 
min  

10 
min  

15 
min  

30 
min  

60 
min  

120 
min  

3 
hr  

6 
hr  

12 
hr  

24 
hr  

48 
hr  

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

 

2 0.22 0.33 0.41 0.55 0.68 0.73 0.76 0.89 0.99 1.25 1.30 1.48 1.63 1.76 2.17 2.50 2.90 3.19  

5 0.32 0.49 0.61 0.82 1.01 1.09 1.12 1.29 1.42 1.77 1.84 2.09 2.29 2.49 3.07 3.53 4.14 4.57  

10 0.39 0.60 0.74 1.00 1.23 1.34 1.38 1.57 1.73 2.13 2.23 2.54 2.77 3.01 3.67 4.21 4.95 5.48  

25 0.48 0.74 0.91 1.23 1.52 1.67 1.74 1.96 2.14 2.62 2.75 3.16 3.42 3.70 4.45 5.09 5.97 6.61  

50 0.55 0.83 1.03 1.39 1.73 1.93 2.02 2.27 2.46 2.99 3.15 3.67 3.95 4.25 5.04 5.74 6.72 7.45  

100 0.61 0.93 1.16 1.56 1.93 2.20 2.33 2.60 2.79 3.38 3.57 4.20 4.50 4.81 5.63 6.39 7.47 8.28  

200 0.68 1.03 1.28 1.73 2.14 2.48 2.66 2.95 3.14 3.78 4.01 4.78 5.08 5.41 6.24 7.04 8.22 9.09  

500 0.76 1.16 1.44 1.94 2.40 2.86 3.13 3.45 3.63 4.34 4.62 5.61 5.93 6.25 7.04 7.90 9.20 10.17  

1000  0.83 1.26 1.56 2.10 2.60 3.16 3.52 3.86 4.04 4.78 5.11 6.29 6.63 6.92 7.67 8.56 9.94 10.98  

Jan. 18 - 23, 2010 Ą    0.75 0.75 0.83 0.94 1.81 1.81       

AEP Yea rs      <2 <2 <2 <2 3 3       

Jan. 06 - 18, 1993 Ą    0.24 0.35 0.55 0.75 1.18 1.46       

 
 
 

 
 
  

FIGURE 9 

http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/6940.pdf
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Table VI below is the NOAA Atlas 14 Point Precipitation Frequency Estimate Table at the 
latitude/longitude of  the Queen Creek Road rain gage (6610).  The red row lists the 
recorded rainfall intensitie s from 01/18 -23/2010.  The blue row is the interpolated 
return period in years for each duration.  AEP  is òAnnual Exceedance Probabilityó.  The 
black row shows a comparison to the rain intensitie s recorded for each duration in 
January of 1993. 

 

TABLE VI - Precipitation Frequency Estimates (inches)  for Queen Creek Road # 6610  

AEP 
(1-

in-Y) 

5 
min  

10 
min  

15 
min  

30 
min  

60 
min  

120 
min  

3 
hr  

6 
hr  

12 
hr  

24 
hr  

48 
hr  

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

 

2 0.23 0.35 0.43 0.58 0.72 0.81 0.86 1.03 1.16 1.40 1.45 1.64 1.81 1.96 2.45 2.87 3.36 3.75  

5 0.33 0.51 0.63 0.85 1.05 1.17 1.22 1.42 1.58 1.95 2.03 2.33 2.58 2.79 3.49 4.06 4.76 5.31  

10 0.40 0.62 0.76 1.03 1.27 1.41 1.47 1.69 1.87 2.32 2.44 2.83 3.13 3.37 4.18 4.87 5.69 6.32  

25 0.50 0.76 0.94 1.26 1.56 1.73 1.80 2.04 2.24 2.82 2.97 3.49 3.87 4.16 5.09 5.92 6.85 7.57  

50 0.57 0.87 1.07 1.45 1.79 1.97 2.06 2.31 2.52 3.20 3.38 4.03 4.46 4.79 5.77 6.71 7.71 8.48  

100 0.64 0.98 1.21 1.63 2.01 2.21 2.33 2.59 2.80 3.60 3.80 4.59 5.08 5.44 6.45 7.51 8.57 9.38  

200 0.71 1.08 1.34 1.81 2.24 2.46 2.61 2.87 3.08 4.01 4.24 5.18 5.74 6.12 7.15 8.32 9.42 10.25  

500 0.81 1.23 1.53 2.06 2.55 2.79 3.00 3.26 3.46 4.58 4.84 6.02 6.68 7.09 8.08 9.40 10.53 11.39  

1000  0.88 1.34 1.67 2.24 2.77 3.05 3.31 3.57 3.75 5.03 5.31 6.70 7.43 7.86 8.80 10.24 11.37 12.23  

Jan. 18 - 23, 2010 Ą    1.18 1.18 1.57 1.85 3.03 3.03       

AEP Yea rs      3 2 3 4 13 9       

Jan. 06 - 18, 1993 Ą    0.47 0.67 1.02 1.10 1.81 2.56       

 
 
 

 
 
  

FIGURE 10 

http://dipper.nws.noaa.gov/hdsc/pfds/sa/az_pfds.html
http://156.42.96.39/alert/Rain/Master/6610.pdf





































